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(57)Abstract- 

PROBLEM TO BE SOLVED: To obtain a multicapillary 
electrophoretic apparatus in which a detection part can be 
miniaturized without an irregularity in a photodetector and 
an irregularity in the gain of an electric processing circuit 
by a method wherein respective translucent parts in a 
plurality of capillaries are irradiated with light and the 
light which has been converged through the translucent 
parts is detected. 

SOLUTION: A light-emitting part 1 which makes beams of 
light irradiate multicapillaries C respectively is provided 
with blue LEDs 2, with multilayer dielectric band-pass 
filter 3 and with condensing lenses 4 by which the beams 
of light are condensed in measuring zones at the 
capillaries C. Then, the beams of light which are made to 
irradiate from the light-emitting part 1 are condensed in 
the center of every capillary C, unnecessary beams of 
light are shut off by slits 5, and the beams of light are 
introduced into focusing optical fibers 9. The beams of 
light which have been introduced into the optical fibers 9 

are bundled so as to be incident on a photodetection part 10. The photodetection part 10 is 
provided with a sharp cutoff filter 1 1 which takes out only the beams of light in a prescribed 
wavelength range and with a photodetector 12. Respective electric signal components which are 
contained in electric signals detected by the photodetector 12 so as to be output are separated 
in a signal processing part. 




LEGAL STATUS 

[Date of request for examination] 07.08.2002 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAn4aauPDA409080021Pl.htm 2/27/2006 



Searching PAJ 



Page 2 of 2 



application converted registration] 
[Date of final disposal for application] 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



[Patent number] 
[Date of registration] 



3515646 
23.01.2004 



http://wwwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAn4aauPDA409080021Pl.htm 



2/27/2006 



<i9)B*aiww (jp) 02) & §fj 4$ IrF & $t (a) (inmtm&m** 

#BPF9- 80021 

(43) 4MB B ¥jS9*f(1997)3 £28B 



(51)IntCl.« SKSiJSH^ Jrrt&31#^ FI 8*Sg*@0r 

GO IN 27/447 GO IN 27/26 3 3 IK 

21/17 21/17 D 

21/64 21/64 Z 0003 



*£M$ *ffi$ Bf*«©tS5 OL (£7 





ftH¥7 -238836 


(71)W«A 


000206956 










(22)tBSB 


¥f£ 7 4£ (1995) 9 3183 




«^C«=f«BBK»Ba]Dr 2TB 9SS6 






(72)»W# 










*B&te*nt*H5OT 1-4-5 






(72) 










AKfaflCfrTtf+gLUFBr 9 - 14-203 






(74)ft3A 


m± m urn wis) 



(54) [ftna>6fH v;u^vlf5U«St*«iSB 



(57) [S»] 

[Mi] #5Aj|fTt)4Jffe5 D fctWFMtfffcfi 

saktfD led 25- -efi-pfug s^ws^ *«*ui#jft# 

± 0 » L , mflBKRO* -v t° 5 D ir j1 1 o 

£ i§ii»»£ 2 4 t-aawt^Brts . 



CV) 



rO 



I 



in 



Q 



_ (\J 



SB 



gv 



S8 



US 

8 



UK 

0> 



(2) 



^¥9-800 2 1 



^smmfi-^fR^j; ^mmth^mmmb. friE 

ft-tjaaasi:. m a* * t ? y tcmjE £ mat § sieep 
Mk srfiii & z t imkt -th e? y mm 

[H*JS2] 1iffi%3im0Tlfi^-««Afll#tt, m 
*tf t OT'S) I. If *lf 1 * f 7 V m%m 

b<m**ix*ixm%*9&fiftMt£.i 9 saws* 
ssbs* 11*. 1.11*31 1 Bttw^/H-^f -v t'^'j 

[000 1 ] 
[0002] 

uzmmmmtzL. * + y K»o-c«<as3E£ 
* tr 7 y t*tiMte>H£*i*fi . -r * y. . 

m^mmtitrnta^^ix^h. ztitzx*). 

igT«as l . * Mzm^xnnffltnwtwm. 
&-$#>&zttfxz&* tzbx\ is*** trauma 

*K)g-l««^ft3I-ft k , ^«S<9Jf 7oW> iiT 
[ 0 0 04 ] *it, ftJfeOiSffiT'ti, aiStOdf^ f5 



*t*7 !/(yfcfcSHItU ^^fyvfr^mmz. 

- 2 0 5 9 1 4&ttMi() . wfifcj: 0 . itmmmm 
mf&xmmzmmmMm^fr ozt . jaa^f 

[iI£M»fcT'#l>k£iiTV^. 
[0005] 

-v t° 7 »J t«j6 L T gsfc*? £ BWt 5 s&S*** 6 
S&C97M yiizi>rt5y*tfi>&t:#>. !&8t&?'t y£ffli 

[ 0 0 0 6 ] *;t. S**^<0«« 

[0007 ] 

izftzi^zmfcthmLUb. nMzixrzy&wit 

hffik&Ub, f93E3fcl*HJS(cJ: 0«iai$iifc«»f8-t 
b , lute^ + 1'5 'J fcfllE^epfln-f 6«EEPflnS&k Srffl 

[0008] ;co«-c*w$\ ^ii-etui^&mjwi 
mzmmt&zbtfx£&. -u, 

[0009] zzx\ fH3S36»*aufc*t 1 ofc« 

K-fl. . if*a!*il Lfcjtar 1 ot^f 6#Sk L 

tzmmtai. ®&*ntzmmz^£iix^&&nmt 
9 , ffimmszginzftcmm&mimmmzftiz 

ZbtfX'Zl. 

[0010] Ltzifr>x . Mi^jf A" t-7 y Kwn 



(3) 1tH¥9-8 0 02l 



m$m?ffi®.*fLtdmx'fohzttimt (its 

[ooii];« r il3^r&Kiy%j k(4, £»col3e 
8W3RT*/Uf WCi J: < . m{fEiftSOg&l>iEa 

[0012] fffEfl-^MHi, «4KUI#S:$HrrS 
|BI«B685llI»S-*t»t»<0-Cfto'Ct«J:^ (HERE 3) . 

[0013] mmxmmmzittx . 

S3WHSrfflli.*t>WCft-5TtJ:v% (M#f 5) . Wi 
(4, H^^^^M^*^*^^!. 7?-£ 
fSoT#^te§|5^^3fc£^>'^7LTk4<, H9K 

?l£ * * t'5 'J aHfcKB fcfcJSBWJf ftMJtfc R«£ ffio 
[00 14] 

* b'5 >;ttS$ctt&fc J: SilSv^xAH-CJ) 0 . ffH 
lSm^)V^\ f5 'J C^+tcafligfflteitALTPS 
^fcatE v £Epjn LT v ^ . v/L-f-^f h° 5 'J C co*? 
$j£< (c(4, ^SHtSti&fflSV-yz****), z.<n 
V- v Z t v 26£ L fcimS4h038ieflK , **tfca 

IPJt$ixl>. TOffl-Att, v/l-f-^-ve? V C|*] 

(cm®#%£ ur m^^isr-r^. <r>* 

[00 15] 112(4, v/H-df^t^UCtc-ffL-ffl^ 
£^tS«8<Offc5t» 1 & V*»BS» 1 O^fcfeETC 
h 9 . 83fcfflS 1 tt . HTfcL E D 2 k . Brj&OiW&KHtf) 
ft<OAK5 9 ttJ-f M^Si^x Fv<7, 7 4 )V5> 3 k , 

uyXAttmiX^l. fUKSWiWfeLED 
fcK&ft* t W(4&< , ffi^WLE D , u— 

[ 0 0 1 6 3 H3I4, **l?5U CffyM&Mtt&nlffi 

ZTp-tmmx'fo o , ffiates 1 a»&sMts*ifc#*** 
tax ^< t>(A9 izmxti 2 -?<o*-/p 

WX1 , 8k$rH*TVvg>. UIBfeSB*7r^A9t 



2gA£ix£ft(4, H2(OKtJ: 3t. mia^ix, ft&ffl 
3B1 OfcAlfSixS. ^ttSU octi. j&rJ&OjfcJUE 
H^co^KDtB-tv-v-T^ y 1-^77 1 1 
k, 3t«iajSl 2kka*fflM.S>fi.T^£. 3l£t»!iS&l 2 
(Cli7th'7W7'(+^P 1 N7* F^Mst-h**- 

[ 0 0 1 7 ] g|4 (4 , LED2 {CffcfciHWt^fc&tfrr 
S«3fcStaB«l 9 1 2^tBff#2rMa-r 

[gs§2 ltLEDF^-f'^t^&r), &mm± 

E1S&2U4, J5fi^O#*fcSiEK»»t£$&£U LE 
D F 7 4 ' n' 2 2 14 <I OiE&mn^zM^ vc L E D 2 £ 

mxmtt. 

[00 18] #-7;Pf-^+h°7'JCSrjijiL (ft^* 

A'fc^a) , 3t«iaj»i 2tcAofc3t^tt3ft^(4. 

fi-^WffllSii.*. i«19lfl-*t:tt. ^»<OjEK»** 

a«SitTv>&. mmfi-^{4, dc*?H7^wi3 

Srfflo^. HJW8SHIII2 4t7JjS<i*. tt 
mm.®® 2 1 <o^t l ISttft-^ k H t «IIH»<03£ 
WWfll ^08 2 3 ix|5ls|S?aIllSS 2 
4HA^*<14. P]fi«»^2 4{4. ft*WtJ4SIS 
»T* *) - ffiemmfl^i: . m)A9l!lft2 3T-m$ 

ajfik^T^i. ^cOtB+lfl^{4» 3 F»0B2 5-C¥ 
ilft^ix. U^f-^kLTaj^J^itl.. 
[0019] J3Lh<0«SBK:J: 0 . Tft 0S82 5*»fe, # 

v*)v<r)mwt<r>*-* j m txm o ai-rc: t ^x- 

W®2 0(4, ffieH4«|IIK(cPS^SiXl»iRT'(4^U„ 

mfBH4«[iiKi:'(4, m&frhtchmm.Tim®2 a 

Zm^XWziiK H5(C7p-t4 3t, #tt»%*0S82 

tiiz±-ox. mffl%.mcom^<?>*-z-ftMvxw*)iii? 

Z\ttfX'%%>. 

[0020] a±.vmtmmx-ii. &®m&MR2 1 
x'mmkcomz&iEKfcmzfttk lx ^ ^\ mm 
mtztizmfeztit to-ettfr < , JEW&m^zKt 
xmmmm^Kt'zm^x &mm± 

@SS2 lt'^Sni.fi#(4. K^Lr^S^k^'ff^ 
L^. #fl^*ai ( i=1.2.3, — ) k*t 

k, fi#H±*8»tT. »8Hlti»fcr>TljWi 
(4, 

S a A 2 dt= 1 , 

5 ai aj dt= 0 ( i =p j ) 

tfffitzzti&mmzfo hzttf. m** y^<rm^ 

[002 1 ] tt2SLT^I.Kl^kLT(4, mvtLtz® 



(4) ^¥9-800 2 1 



mifflfcm^wzimmcorm mini kHz. 2 

kHz, 4kHz, 8kHz, ■ ■■ • ) HZfohWAWt 
%£&^Xi>£<. H7fciS*J:3$r. 2IW1, - 
l3i»<9^S^;^BWR5R*ffio-ct>J:v^ 4fc. 08(c 

[0022] 4 fc , HSJtoWTii* L E D 2 fcffil&tS 
4 9 1 l/ClVfe**, L E D 2 *^-^ffiTfBtS*lfc 

, zti?tim%z>mftimf&Mzi osnt* 4 3 

(£LTfciv\, Miff. «SOl£^*^ J ?»jRA3!H £ ^*>'3 
Tt>4<. 09£^L£4 3t. E%h%effl)*)\'2M 

[00 23] 

[ mmm ] <K t , Iff E^vHT- * ■*> t: 5 'J «ft&iri£ fc 4 
Sil^^rA (01-114 ) £fflv\ -tyr/Pi LT 

fc. fcrtfU S^»#*Jl4fc*>fc. H4*)¥it@B2 
[00 24] M£«ttM>&IK(CU. -3r<#&#JC**#t 

fe lt fwco^^^m lt #yrc«gi l . * 

U C (c ft -3 T «fi£Jl£ £ jWfir** 4> . V/Pf - * + K 9 U 

c<7>— Sfr^M-HM yimw. (5xi o- 7; e^) 

, )Ccr>^$k!,i2b U --ft<rrt-\y*>v (f^y^/H 
fct^3 ) -m4kHz<7)IB£SL ffe*r<of-v>*^ (f- 
Yy*A-2fcV>3 ) f{i2kHz<0Ett«[*ttoT, * 
ft^lLED^f&ftfMftUc. 
[00 25] fiieiES?Sc7)B*TOL{i, 

&v *o t\ ab^^sbea^sftKcoi^rasift^^aia 

[ 0 0 2 6 ] II 1 0 (a) lif-r 1 "wauas*, 
11 0 (b) J4-f-v y*;U2 Ttf5»at*«:«rt ^5 7T 
$>l> . 8er<o#fiM4 5 y h ( p - p It ) X'foh . f- 
■v 1 T14 . f 5 y C W^AWc § 

ftTV>|>^(4. flJgaWSHvf. *>-f*<!63tiB» 

u 1 9 -fwaaw 2 o treat y a x < 2 m v > 

■v 1 5 y C Jc*W»#»fe § ftT v > & t £ ti . 8l3£fl|# 

»f, *>-f^(c«3tsEaft»i 9^fi^-»a52 o« 

Ifz J A X ( 1 . 6 m V ) AWlT << ^ l> CSS 
K ;«r2jt ri. 6j <7)fflSS(4. LED 2<9f&# 
^Wffli8^«III»«Jlgg«ffiiiK4 S 



[ 0 0 2 7 ] f-v y*/i- 1 t-f y7VP^A^ii LT < 
I) i . f-v y*;P 1 (c*# ^fi-f- ( 1 0 0 rn V ) jffflX 
6. 1-*y*)\s2<?>/4 Xf&fti>4mVlzm 

v>Xh-7 IBM) tf&lX^h. 

li-2 8dBT*9> +^h§^fflT*l>. f-^y*^ 

1 <?)-t yr; wfofrtfja 0 . f - ^ y 2 tc-f y 

LT < I) t . y**' 2 sSrfi-f - ( 7 
7mV) tffflXh. Zcr>t%. 1- y \ <T) J A X$L 
^t,4mVKJffi|lrt-S. ■lOil^nXf— 7*4- 

2 6 d BT'J) 0 . -Hj-/]n$ V ^ffit'Jb h . 

[0 0 28] =5rfc, j|J6fcfflV^|i|»rtt, ¥»0»2 

5 tax y L/s ti\ mmz&mit iKm%.m$K>¥% 

(DSS 2 5 £ fgitfiff . ^oxh-^JUiSt $ * 

y^;Wc3SfLl>fI^iS^^}l5ttl> litftn . 
[0029] 

[^Bfl^mi fit^H 1 IESi^v;H-4f -v t" 7 'J mm* 
ft.-€ , ii^36S' lo(c*^L. mm^ix^^ loco3t^ 

[0 0 30] Ltztf->X. mmcrtJiolz, #Jf+t5y 

3ic. s^^co.'SSco/^-y^. setewnaBoy-f 

yo^ n"7 7 dfj^-f 4 ^tt!i*^v scot". RSfl^SA 
[ 0 0 3 1 ] *fc, ll*Jfl2fe»c04 MgWlSP 

0(cffi®T"#l><7)-c\ ?DXh-^tlw^u. 
fcftffl^<0f»HttS:±{f 4 i 6 . 

[Hffl^ffim»^] 

[Hi ] -7>v^\\:7\)%m.mmziihm%yxT 
imx*fo&. 

[02 ] L E D JteWE 4 -5 TS3 A, V^f-Jf 

ft'y V<nmfcv'-yfrh<n&ftm*mM%£. ±vr 
4'<SR&m IX 1 o<0ftffi»fc*«>6*$feHJ^Wj£S:^ 

[03 ] l e D^jg^sr^f-^f -v t*7 y oaur/- 



(5) 



!RfH 3 F9-8002 1 



[04 ] *|&Bfi<7)-|Sife»ffifc^5 . L E DCMIt 

[05] m<vmmBmtizi&& , led ta^eum-^* 



[07 ] i^a^cOfl&OHWi: Lt< >W*WR*£ 

[08] fi^lJ^^ffi^fllfcLT, BWJ^xW 
S(^^^t^iS^0T*l». 
[09 ] BBP^^#Sfc:HWtfcR««rfl6-3-C«B«W ! Sr'f- 

■C*4. 

[010] imwnifri-* * f 9 u i s 

M%%i%Z^t7'yyTb r ) . 010(a) lil-^>*)i> 



01 0(b) {i^-vy^2f^flJ^ 

c ^f-^f-vt^'J 

z a?gy->- 

1 ffeftss 

2 ffeLED 

io *Kaiai 

12 jiesjajs 

19 MB»i5 
2 0 

2 1 i&ffi^MS 

2 2 LEDK5-fA' 

2 3 BRWmiK 

2 4 Pifflssemts 

2 5 ^ifBSS 



[01 ] 



[09] 





[02] 



mow 



c 



10 



11 




12 

status (o/E) 



9 



UftLED (E/0) 



(6) 



1*RH i 9-80 0 2 1 



tH3] 



[06] 



9 ^ 




6 ^f-iuu^>c 



5 ^Uvh 



Ol 



(a) 



(b) 



02 



(C) 



03 



a 



(d) 



do 



a 



□ 



[04] 









LED 









fr*flo» 



-23 



JTTL 



2r 22 



21 









LED 











22 .2 



-* LED 



DC** h 
13 

A 



12 



-23 



SKIDS 



-24 



.25 



—5 



J~LTL 



satoa 



24 



,25 



V 



19 **JHM 

[US] 



20 



ai 



(a) 



(b) 



(c) 



az 






03 







04 

(d) 



(7) 



^W¥9-S00 2 1 



[05] 



26 25 







LED 









LED 



21 22 2 



21 
fn 



22 2 







LED I 









19 



12 



BP 



26 25 



BP 



20 fs^fcSSB 



[07] 



[010] 



(a) 



(b) 



(c ) 



Id) 



02 





















03 













04 

















CH1 



(a) 



2 



100 



CH2 



(b) 



1.6 



77 



t 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention arranges the capillary which is a glass capillary [ two or 
more ], and relates to the multi-capillary-electrophoresis equipment which can analyze two or 
more samples to coincidence. 
[0002] 

[Description of the Prior Art] While capillary-electrophoresis equipment fills a migration solvent 
and applies an electric potential gradient along with a capillary in a capillary, it is equipment 
which pours in the solution in which the sample component was dissolved from the end of a 
capillary, and separates a sample component, and, probably the measuring object of capillary 
electrophoresis is crossing ion, a biopolymer, a living body low-molecular, the drug, the coal 
chemical product, etc. to the field. 

[0003] Capillary-electrophoresis equipment applies light to a part of sample component under 
migration, and it has the photodetector which detects the intensity distribution of the 
fluorescence image of a sample component, or an extinction image. Thereby, the distribution 
condition under migration of the sample component within a capillary can be detected by the 
high resolution, and it can ask for existence of a sample component or its concentration based on 
it. By the way, improvement in the speed of processing of capillary-electrophoresis equipment 
and increase of throughput are searched for in recent years. 

[0004] So, in the Prior art, while arranging two or more capillaries to juxtaposition, light is 
irradiated from the end of the array direction at each capillary, and the configuration detected by 
the photo detector in which the exposure light from each capillary was prepared by each 
capillary corresponding to one to one, respectively is proposed (refer to JP,7-20591,Y). Two or 
more analysis processings can be performed to coincidence with a thereby comparatively easy 
configuration, and it is supposed that the processing time can be shortened. 
[0005] 

[Problem(s) to be Solved by the Invention] With the technique of said official report, although it 
is necessary to prepare a photo detector corresponding to each capillary, since sensibility differs 
for every photo detector in fact and there is variation also in the gain of an electric processing 
circuit, the tuning for amending sensibility and gain is needed. Moreover, it is necessary to put 
many photo detectors in order, and there is also a problem that size of a detection section cannot 
be made small. 

[0006] Then, the purpose of this invention is offering the multi-capillary-electrophoresis 
equipment which does not have room for the variation in the sensibility of a photo detector and 
the variation of the gain of an electric processing circuit to arise, and can make size of a 
detection section small. 
[0007] 

[Means for Solving the Problem] The multi-capillary-electrophoresis equipment according to 
claim 1 for attaining the aforementioned purpose Two or more capillaries by which the 
translucent part was held at juxtaposition, and two or more light-emitting parts which irradiate 
light at each translucent part of two or more of said capillaries, respectively, The luminescence 
mechanical component which drives said two or more light-emitting parts by electrical signal 
component different, respectively, It has the focusing section which converges the light which let 
said translucent part pass on one, the photodetection section which detects the light which 



converged, the signal-processing section which separates each electrical signal component 
contained in the electrical signal detected by said photodetection section, and the electrical- 
potential-difference impression section which impresses an electrical potential difference to said 
capillary. 

[0008] If it is this configuration, the light in which the luminescence drive was carried out by 
electrical signal component different, respectively can be irradiated at each translucent part of a 
capillary. When the sample solution in which the sample component was dissolved from the end 
of a capillary is poured in and electrophoresis of the sample component is carried out on the 
other hand, filling a migration solvent and applying an electric potential gradient along with a 
capillary in a capillary, in each translucent part, the attenuation on the strength [ optical ] 
according to the intensity distribution of the fluorescence image of a sample component or an 
extinction image occurs. 

[0009] Then, the light which let said translucent part pass is converged on one. What is necessary 
is just to use an optical fiber bundle as a means to converge the light which let the translucent 
part pass on one. Furthermore, each electrical signal component which detects the light which 
converged and is contained in the detected signal is separated. Then, it can pass along the 
translucent part of each capillary, and the magnitude of attenuation of the light which received 
attenuation on the strength [ optical ] on the strength [ optical ] can be known according to an 
individual. 

[0010] Therefore, even if it does not equip two or more capillaries with the photodetection 
section, respectively, the magnitude of attenuation of each capillary on the strength [ optical ] 
can be known only by preparing only the one photodetection section. In addition, it is desirable 
for the electrical signal generated in said luminescence mechanical component to be a signal 
constituted from a function system which intersects perpendicularly mutually by said signal- 
processing section so that it might be disengageable (claim 2). 

[001 1] If this "function system which intersects perpendicularly" is a well-known system of 
orthogonal functions, anything, it is good, for example, there are a sinusoidal function system 
from which a frequency differs, and a formal mutually different pulse function system. As an 
example of a pulse function system, the pulse function system which has a repeat frequency in 
one even times the relation of this mutually is raised (refer to drawing 6 ). Moreover, the pulse 
system of orthogonal functions made from each line (each train) of a Hadamard matrix is also 
famous (refer to drawing 7 ). Moreover, the pulse function system by which time sharing was 
carried out is also usable (refer to drawing 8 ). 

[0012] Said signal-processing section may include the synchronous detection circuit which 
separates each electrical signal (claim 3). Moreover, the electrical signal generated in said 
luminescence mechanical component is a sinusoidal signal with which frequencies differ, 
respectively, and said signal-processing section may include the frequency filter circuit which 
separates each frequency component (claim 4). 

[0013] It may replace with said luminescence mechanical component, and you may have the 
light modulation section which modulates the light from two or more light-emitting parts by 
electrical signal component different, respectively (claim 5). For example, the light from each 
light-emitting part may be turned on and off using the optical shutter which consists of an 
electro-optics component, a liquid crystal device, etc., and as shown in drawing 9 , mechanical 
chopping may be performed using the disk with which only the number of stages according to a 
capillary number opened the hole so that the pulse function of a different sequence might be 
expressed. 



[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention is explained 
to a detail, referring to an accompanying drawing. Drawing 1 is a gaging-system Fig. by multi- 
capillary electrophoresis, pours in the sample solution into the multi-capillary C made from a 
fused quartz, and is impressing the high voltage V to both ends. The measurement zone Z where 
light is irradiated is near the termination of the multi-capillary C, and the intensity distribution of 
the fluorescence image of a sample component generated in this zone Z or an extinction image 
are detected by the photodetector, and are reproduced by the signal-processing section. In 
addition, Ammeter A is formed in order to carry out the monitor of air bubbles being generated 
and a current being interrupted in the multi-capillary C. 

[0015] Drawing 2 is the enlarged drawing of two or more light-emitting parts 1 which irradiate 
light at the multi-capillary C, respectively, and the photodetection section 10, and the light- 
emitting part 1 is equipped with blue LED2, the dielectric multilayers band pass filter 3 which 
takes out only the light of the predetermined wavelength range, and the condenser lens 4 which 
condenses light in the measurement zone Z of the multi-capillary C. In addition, a light emitting 
device is not restricted to blue LED, and its light emitting device of arbitration is [ LED of other 
colors, a laser diode, etc. ] usable. 

[0016] Drawing 3 is the sectional view showing the structure near the condensing section of 
Capillary C, and is equipped with the ball lens 6 which brings together the light irradiated from 
the light-emitting part 1 in the core of Capillary C, the slit 5 which breaks an excessive light, and 
two ball lenses 7 and 8 which introduce into graded index optical fiber 9 the light left through the 
core of Capillary C. As shown in drawing 2 , the light introduced into said graded index optical 
fiber 9 is bundled, and incidence is carried out to the photodetection section 10. the sharp cut-off 
filter 1 1 which takes out only the light of the predetermined wavelength range in the 
photodetection section 10, and a photodetector 12 - ** -- **************** A photomultiplier 
and an PIN photodiode can be used for a photodetector 12. 

[0017] Drawing 4 shows the signal-processing section 20 which processes the detecting signal of 
the luminescence mechanical component 19 which supplies a luminescence driving signal to 
LED2, and a photodetector 12. The luminescence mechanical component 19 consists of a wave 
generating circuit 21 and an LED driver 22, each wave generating circuit 21 generates the 
sinusoidal signal with which frequencies differ, and the LED driver 22 carries out the 
luminescence drive of LED2 based on this sinusoidal signal. 

[0018] Each multi-capillary C is passed (it is called a channel), and the photodetection' signal 
included in a photodetector 12 is changed into an electrical signal. This electrical signal is 
overlapped on many sine waves. After an electrical signal passes along the DC cut-off filter 13, it 
is inputted into the synchronous detection circuit 24. On the other hand, the square wave signal 
of the same frequency as the sinusoidal signal which the wave generating circuit 21 generates is 
generated in the synchronizing signal circuit 23, and is inputted into the synchronous detection 
circuit 24. The synchronous detection circuit 24 is specifically a multiplier, and takes the product 
of said electrical signal and the square wave signal generated in the synchronizing signal circuit 
23. Thereby, only the signal component generated in the wave generating circuit 21 of the 
channel concerned can be taken out. This output signal is graduated in a smoothing circuit 25, 
and is outputted as measurement data. 

[0019] By the above function, only the signal component of each channel can be separated and 
taken out from a smoothing circuit 25. In addition, the signal-processing section 20 which 
processes the electrical signal of a photodetector 12 is not necessarily limited to the circuit of 



said drawing 4 . Although the synchronous detection circuit 24 which consists of a multiplier 
was used in the circuit of said drawing 4 , as shown in drawing 5 , the band pass filter circuit 26 
corresponding to the sinusoidal signal with which the frequencies generated in each wave 
generating circuit 21 differ may be used, respectively. Only the signal of the frequency 
concerned can be separated and taken out by this. 

[0020] Although the sinusoidal signal with which frequencies differ in each wave generating 
circuit 21 was generated with the above operation gestalt, a signal wave form is not limited to 
this, may be replaced with a sinusoidal signal, and may use a square wave wave signal etc. In 
addition, as for the signal generated in each wave generating circuit 21, lying at right angles is 
desirable. That is, if each signal is expressed as ai (i= 1, 2 and 3, ....), and signals will be imposed 
and it will find the integral over a certain time amount, it will be integralai 2 dt=l and integralai 
aj dt=0 (i!=j). 

It is desirable in order for having the relation ******(ed) to mitigate the active jamming from the 
signal of other channels. 

[0021] As shown in drawing 6 besides the sinusoidal signal with which the frequencies 
mentioned above differ as a function system which lies at right angles, the pulse function system 
which has a repeat frequency in one (for example, 1kHz, 2kHz, 4kHz, 8kHz, ....) even times the 
relation of this mutually may be used, and the binary sign 1 as shown in drawing 7 , and the 
pulse function system which consists of -one may be used. Moreover, as shown in drawing 8 , 
the pulse function system by which time sharing was carried out may be used. 
[0022] Moreover, although he was trying to generate a rectangular signal in the phase of the 
luminescence mechanical component 19 which drives LED2, you may make it modulate the light 
which emitted light by fixed reinforcement from LED2 by electrical signal component different, 
respectively in the above-mentioned example. For example, the light from each light-emitting 
part 1 may be modulated using the optical shutter which consists of an electro-optics component, 
a liquid crystal device, etc., and as shown in drawing 9 , mechanical chopping may be performed 
using the disk which opened the opening train in multistage so that the pulse function of a 
different sequence might be expressed. 
[0023] 

[Example] Next, detection signal strength was measured using the fluorescein water solution 
using the gaging system ( drawing 1 - drawing 4 ) by said multi-capillary electrophoresis as a 
sample. However, in order to see a signal wave form, the smoothing circuit 25 of drawing 4 was 
removed and measured. 

[0024] When beginning measurement, water was filled in one container, the container of another 
side was sealed, it drew in with the pump, and water was filled in the multi-capillary C. And 
applying an electric potential gradient along with the multi-capillary C, the fluorescein water 
solution (5xten - seven mols) was poured in from the end of the multi-capillary C, and 
electrophoresis of the sample component was carried out. The number of Capillary C was set to 
2 and carried out [ by one channel (it is called a channel 1) ] the luminescence drive of the LED 
using the 2kHz sine wave, respectively in the channel (it is called a channel 2) of a 4kHz sine 
wave and another side. 

[0025] Since time amount change of said sine wave is short enough compared with time amount 
change (usually order of a second) of the reinforcement of a fluorescence image or an extinction 
image, the effect which the time variation of the reinforcement of a fluorescence image or an 
extinction image has on the signal-processing section 20 may ignore. Time amount was 
measured for the output of the photomultiplier PMT in a channel 1 and a channel 2 later on. 



[0026] Drawing 10 (a) The measurement result in a channel 1, and drawing 10 (b) It is the graph 
which shows the measurement result in a channel 2. The unit of a figure is a millivolt (peak-to- 
peak value). By the channel 1, when only water is filled by the multi-capillary C, the 
measurement signal did not appear but the noise (2m V) slightly generated in the luminescence 
mechanical component 19 or the signal-processing section 20 grade has appeared. When only 
water is filled also with the channel 2 by the multi-capillary C 5 the measurement signal did not 
appear but the noise (1.6mV) slightly generated in the luminescence mechanical component 19 
or the signal-processing section 20 grade has appeared. It is thought that this difference of "2" 
and "1 .6" is based on a difference of the luminescence reinforcement of LED2 or a difference of 
the amplification degree of an electrical circuit. 

[0027] If a sample component migrates to a channel 1, a big signal (lOOmV) will appear in a 
channel 1. At this time, the noise component of a channel 2 also increases to 4mV. That is, the 
cross talk (interference) of the amplitude of 4 has arisen to the amplitude of 100. This amount of 
cross talks is -28dB, and is a sufficiently small value. If the sample component of a channel 1 
passes away and a sample component migrates to a channel 2, a big signal (77m V) will appear in 
a channel 2. At this time, the noise component of a channel 1 also increases to 4mV. The amount 
of cross talks at this time is -26dB, and is a sufficiently small value. 

[0028] In addition, in the circuit used for measurement, it is expected that the amount of cross 
talks can decrease it further if it forms the smoothing circuit 25 with the actually optimized time 
constant, although the smoothing circuit 25 was removed. As mentioned above, the signal 
component which appears in the channel concerned can be measured, without being influenced [ 
most ] of other channels, since each electrical signal component is separable after converging on 
one and detecting the light which let each channel pass in the single photodetection section if the 
multi-capillary-electrophoresis equipment of this invention is adopted. 
[0029] 

[Effect of the Invention] According to multi-capillary-electrophoresis equipment according to 
claim 1, each light which let the translucent part of a multi-capillary pass is converged on one. 
Since each electrical signal component which detects the light which converged in the one 
photodetection section, and is contained in the detected signal is separable Even if it does not 
have the photodetection section for every multi-capillary, respectively, the magnitude of 
attenuation of a multi-capillary on the strength [ optical ] can be known only by preparing only 
the one photodetection section. 

[0030] Therefore, since there is no room for the variation in the sensibility of a photo detector 
and the variation of the gain of a light-receiving processing circuit to arise like [ at the time of 
preparing a photo detector corresponding to each capillary, and preparing an electrical circuit 
like before, ], tuning becomes easy. Moreover, it becomes unnecessary to put many photo 
detectors in order, and size of a detection section can be made small. 

[0031] Moreover, since the electrical signal according to claim 2 generated in a luminescence 
mechanical component can reduce the effect of the signal of other multi-capillaries to 0 
theoretically by said signal-processing section like if it is a signal which consisted of function 
systems which intersect perpendicularly mutually so that it may be disengageable, there are no 
worries about a cross talk. For this reason, the dependability of measurement can be raised. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more capillaries by which the translucent part was held at juxtaposition, and 
two or more light-emitting parts which irradiate light at each translucent part of two or more of 
said capillaries, respectively, The luminescence mechanical component which drives said two or 
more light-emitting parts by electrical signal component different, respectively, The focusing 
section which converges the light which let said translucent part pass on one, and the 
photodetection section which detects the light which converged, Multi-capillary-electrophoresis 
equipment characterized by having the signal-processing section which separates each electrical 
signal component contained in the electrical signal detected by said photodetection section, and 
the electrical-potential-difference impression section which impresses an electrical potential 
difference to said capillary. 

[Claim 2] The electrical signal generated in said luminescence mechanical component is multi- 
capillary-electrophoresis equipment according to claim 1 which is the signal constituted from a 
function system which intersects perpendicularly mutually so that it may be disengageable by 
said signal-processing section. 

[Claim 3] Said signal-processing section is multi-capillary-electrophoresis equipment according 
to claim 1 which is a thing including the synchronous detection circuit which separates each 
electrical signal. 

[Claim 4] It is multi-capillary-electrophoresis equipment according to claim 1 which is that in 
which the electrical signal generated in said luminescence mechanical component is a sinusoidal 
signal with which frequencies differ, respectively, and said signal-processing section includes the 
frequency filter circuit which separates each frequency component. 

[Claim 5] Multi-capillary-electrophoresis equipment [ equipped with the light modulation section 
which replaces with said luminescence mechanical component and modulates the light from two 
or more light-emitting parts by electrical signal component different, respectively ] according to 
claim 1. 



[Translation done.] 



